Abstract To assess whether submandibular gland is involved by metastasis in cases of oral cavity squamous cell carcinomas. It was a retrospective study, where we reviewed the records of the patients who underwent neck dissections for Squamous Cell Carcinoma of the oral cavity. It included 112 patients who had undergone 115 neck dissections (three patients had undergone bilateral neck dissection), either therapeutic or prophylactic. No pathologic evidence of metastasis to submandibular gland was seen in any of the case. Preservation of submandibular glands can be a good technique for reducing future complications in a patient undergoing Neck Dissection wherever feasible. Therefore, if there is no need to expose large oral cavity tumors through the submandibular triangle, or when there is no direct extension of the primary and/or regional lymph nodes into the submandibular gland, it may be safe to preserve the submandibular gland.
Introduction
Neck dissection has proved to be an essential and central procedure in the treatment of head and neck cancer. Paramount among the challenges and controversies facing the head and neck surgeon is the proper treatment of the neck i.e. Neck Dissection, in the cases of Head and Neck malignancy. Neck Dissection is a procedure that is designed to remove metastastic cancer involving the cervical lymph nodes. The first conceptual approach for removing nodal metastasis was made by Kocher [1] ; he described the removal of the lymph nodes located within the contents of the submandibular triangle for gaining access to carcinoma tongue. Radical neck dissection involving the en bloc removal of lymph nodes and surrounding soft tissue structures popularized by Crile [2] and Martin [3] was the dominant surgical procedure for removing suspected or obvious metastasis to the cervical lymph nodes for much of the twentieth century.
Recent trends toward cosmetic and functional preservation have resulted in the development of more conservative treatment strategies. Treatment often involves surgical excision of the affected area followed by radiation therapy. Radiotherapy treatment of the head and neck has significant associated morbidity, out of which xerostomia is a common complication. Post radiotherapy xerostomia was first described by the French radiobiologist Jean Bergonie [4] . Murdoch-Kinch et al. [5] reported that submandibular gland salivary function decreases significantly after a mean dose of [40 Gy of radiation exposure. As the submandibular glands are responsible for a significant amount of the basal salivary flow [6] , we actually should assess the implications of keeping it intact or its removal.
This study aims to determine whether the submandibular salivary gland is involved in metastasis of squamous cell carcinoma of the oral cavity.
Patients and Methods
It was a retrospective study, where we reviewed the records of the patients who underwent neck dissections for Squamous Cell Carcinoma of the oral cavity at our hospital from 1st April From medical records and pathologic reports of operated patients, data including the age at diagnosis, sex, location of primary site, TNM staging before and after surgery, pathologic type, status of cervical lymph node metastasis and submandibular salivary gland metastasis were retrospectively reviewed. The number of total and metastatic lymph nodes at each neck level, especially the submandibular group (level Ib) and submandibular salivary gland metastasis were observed.
Results
Out of the 112 patients records reviewed, 74 were males and 38 were females with the age range 25-76 years.
Patients included were having squamous cell carcinoma of various subsites of oral cavity as per Table 1 . All the patients had undergone neck dissections, either therapeutic or prophylactic. But in any case the neck dissection done was at least Supra-Omohyoid Neck Dissection. It was interesting to note that Level Ib were positive in 27 cases and even level II in 9 cases and level III in 4 cases respectively, inspite the submandibular gland showed no pathologic evidence of metastasis in any case (Table 2) .
Discussion
In an attempt to develop neck dissection procedures that more specifically addresses to neck metastasis rather than leading to functional compromise, many contemporary surgeons employ a wider repertoire of techniques for removing nodal metastasis. Preservation of submandibular gland during neck dissection can be one of the effective technique.
The lymph node groups can be identified as preglandular, postglandular, prevascular and postvascular in several sublocations of sublevel IB [7, 8] . Considering that an, ENT surgeon is experienced in removal of submandibular gland for benign diseases, it can be extrapolated that it is feasible that subamandibular gland can be separated from the surrounding lymph node bearing fibrofatty tissue. Only the postglandular lymph node removal may be difficult without extirpating the gland first, but it is not impossible.
Metastasis to submandibular gland, more commonly occurs via hematogenous route from primary carcinomas outside the head and neck region [9] . Vessecchia et al. [10] performed a review of literature reporting that most metastasis to submandibular gland arose from distant tumor sites, such as the breasts, lungs and even genitourinary system.
In a study by Spiegel et al. [11] showed that nine patients of oral cavity squamous cell carcinoma had involved submandibular glands out of the 196 submandibular glands studied. Out of which, three submandibular glands showed invasion from a locally involved lymph node and six had direct extension from a primary lesion but no submandibular glands showed pathologic evidence of metastasis.
Another study was done by Byeon et al. [12] , out of the total 201 cases two had shown malignant change in the submandibular gland and both these patient had a direct extension from a primary lesion (retromolar trigone and floor of mouth) and no submandibular glands showed pathologic evidence of isolated metastasis or local extension of metastatic lymph nodes.
Similar studies have reported metastasis to submandibular gland from an index tumor in head and neck is either very rare or never found [13] [14] [15] [16] . Fibrous capsule surrounding the submandibular gland provides an effective barrier to the spread of squamous cell carcinoma, even when the gland is compressed by bulky metastatic disease [17] . According to Evans and Cruickshank [18] , metastasis to the submandibular gland is an uncommon event even in advanced carcinomas of the lymph nodes adjacent to the submandibular gland.
Our own review of patients with head and neck cancer who underwent therapeutic or prophylactic neck dissection showed that in no case did a squamous cell carcinoma of the oral cavity, metastasized to the submandibular gland.
There are many potential benefits of preservation of submandibular salivary glands. Firstly, it helps in maintaining the basal salivary rates in the patients who don't receive post-operative radiotherapy. Saliva is important for protection of teeth and oral hygiene [19] . Secondly, even if the patient receives post-operative radiation therapy, there are more targets/receptors are present for the drugs to act upon, which either protect or increase the salivary secretion [20] . Preservation of submandibular gland even lowers the risk of injury to important nerves e.g. lingual and hypoglossal nerve [13] . This study demonstrates that squamous cell carcinoma of the head and neck is unlikely to metastasize to the submandibular gland and there are many potential benefits of preserving the gland. Thus we extrapolate that submandibular gland preservation with complete nodal clearance in level IB can be a promising and oncologically safe treatment.
Conclusion
Improved understanding of the biology of metastatic spread of head and neck cancer has allowed modifications in the surgical management of cervical lymph nodes to reduce morbidity without compromising regional control or survival. Concurrent with this growth in surgical options, we advocate, preservation of submandibular glands can be a good technique for reducing future complications in a patient undergoing Neck Dissection wherever feasible. Therefore, if there is no need to expose large oral cavity tumors through the submandibular triangle, or when there is no direct extension of the primary and/or regional lymph nodes into the submandibular gland, it may be safe to preserve the submandibular gland and although regular follow up is required so as to comment on the oncological safety of the procedure. This observation can be adopted as a routine step to help patient in better rehabilitation and preventing xerostomia related complications when giving radiation therapy in future.
